Being a major food crop, rice is consumed by more than 60 percent people on the world over. So, cultivation of rice depends on the choice of farmer based on its profitability. A study was conducted to assess the relative profitability and the factors affecting adoption of KAUvarieties (Jyothi and Uma) in comparison with local non-KAU varieties (MAHAMAYA and TKM 9) under Palakkad and Alappuzha districts areas of Kerala. Cost concepts and probit model were used to analyse the data. The average cost of cultivation (Cost C 2 ) of KAU varieties was found to be lower in Palakkad and Alappuzha districts (₹73,213 and 81,915 ha -1 respectively) compared to non-KAU varieties (₹83,634 and 94,526 ha -1 respectively). The gross and net income of KAU varieties were also found to be higher in Palakkad and Alappuzha compared to non KAU varieties. Organizational membership and an annual income of the farmers were identified as major factors affecting the adoption of KAU varieties.
Rice is one of the major food crops for more than 60 per cent people in the world. It is regarded as the choicest staple food crop (Kumari, 2011) . In India, rice was cultivated in an area of 30.81 million ha during 1950-51. The area has increased to 43.90 million hectares in 2013-14 along with the production enhancement of 85.96 million tonnes. The average yield was about 2424 kg ha -1 (Government of Kerala, 2015) . India ranks first in the area followed by China; but production wise China is leading in the world. Rice production and productivity China had 207 million tonnes and 6744 kgha -1 respectively. It reveals that China produces almost twice the quantity of rice than that of India and has nearly three times productivity (IRRI, 2014) . This points out that to meet the food security of growing population in the country production and productivity of rice in India needs to be enhanced.
In Kerala, rice is the major staple food crop which accounts for a production and productivity of 5.62 lakh tonnes and 2837 kg ha -1 respectively in 2014-15. The area under rice has drastically reduced from 8.75 lakh ha (during 1970-71 ) to 1.98 lakh hectare (during 2014-15) . The area and production during the last three decades showed a declining trend (73.6 and 54.2 per cent respectively). At present, rice occupies the third position regarding area after rubber and coconut (Government of Kerala, 2015) . The reduction in area is mainly due to the conversion of agricultural land for rubber plantations and urbanization. As per the latest report of Commission on Agricultural Costs and Prices, the conversion is mainly attributed to the increased cost of cultivation such as high labour cost and a seasonal shortage of labour (Government of Kerala, 2015) .The average cost of rice production is high in Kerala as compared to remaining states in India ( (Kumari, 2011) . To make the rice farming profitable, productivity enhancement can be achieved through promoting the high yielding varieties (Kumari, 2011 
Materials and Methods
The study was undertaken in Palakkad and Alappuzha districts of Kerala. These are the major rice growing districts of Kerala accounting about 41.84 % and 17.37 % total rice growing area of the state respectively (Government of Kerala. 2015) . These districts also contribute larger area under KAU rice varieties such as Jyothy and Uma. Therefore, they are considered as prominent in rice cultivation and were purposively selected for the study.About 20 farmers each cultivating KAU varieties at least one acre were randomly chosen from both districts separately and the similarly same number of farmers were also selected among cultivators of non-KAU varieties which made a total sample size of 80 farmers.The survey was conducted during January -May 2016. Data related to the yield, cost and returns from both the varieties, important reasons for adoption of KAU varieties were collected from selected farmers by using personal interview method using a pre-tested interview schedule.
To estimate the costs, the cost concepts (CSO, 2008) such as cost A1, A2, B1, B2, C1, C2 and C3 were used. A probit model was fit to determine the important factors affecting the adoption of KAU varieties. To explain this model, the decision of i th farmer to adopt the KAU rice varieties (Jyothi or Uma) or not, depends on an unobservable utility index I i (also known as a latent variable), that is determined by the number of explanatory variables X i included in the model in such a way that the larger the value of the index I i , the greater the probability of a farmer adopting a variety. It is given as
Where, X i = explanatory variable(s)
Model specification for KAU rice varieties growing farmers
Where, P(Y=1/X ni ) indicates the probability of i th farmer adopting a KAU rice variety at given values of the explanatory variables. F is the standard normal CDF.
Results and Discussion

Socio-economic characteristics of the sample farmers
The majority of the respondents were from age group of 40-50 years in both KAU and non-KAU varieties cultivation (Table 1) . This showed that younger generation was less interested in paddy cultivation. The literacy rate of farmers growing KAU varieties and non KAU varieties was about 97.5 and 87.5 per cent respectively. Among 80 respondents, 59 respondents had an experience of more than 25 years in paddy cultivation. Organizational membership was more in farmers' group cultivating KAU varieties (95%), and it was less in non KAU varieties growing farmers group (65%).About 25 per cent respondents growing KAU varieties and 12.5 per cent respondents growing non KAU varieties were having an annual income of more than ₹ 2,00,000. In case of KAU varieties, more than 42 per cent farmers were depended on Krishibhavan as source of seeds. It is mainly because of subsidized rate for seeds and fertilizers whereas in the case of non KAU varieties more than 70 per cent of farmers depended on local exchange. This is mainly because the important non KAU varieties like MAHAMAYA and TKM 9 presently grown in the state belonged to other states and hence seeds are brought from other states and are distributed to farmers. A larger number of respondents depended on local exchange as their source of seeds.
Costs and returns from KAU and non KAU varieties in Palakkad and Alappuzha districts
In Palakkad, the total cost of cultivation at cost A 1 for KAU and non KAU varieties were ₹56691and ₹60017 respectively (Table 2 ). Hired labour cost accounted for larger share in the cost A 1 of both KAU varieties (40.2%) and non KAU varieties (41.7%) and followed by machine labour charge (25.8 and 23.8% respectively in KAU and non KAU varieties). Cost C 2 for KAU and non KAU varieties were ₹73213 and ₹76031 respectively. In Alappuzha, the total cost of cultivation cost A 1 for KAU and non KAU varieties were ₹54729 and ₹59990 ha -1
respectively. As in case of Palakkad, here also hired labour cost accounted for larger share in cost A 1 for both KAU varieties (26.3%) and non KAU varieties (37.2%) followed by machine labour charge (23.8% and 22.5% respectively). Cost C 2 for KAU and non KAU varieties were ₹81915 and ₹85933 respectively. In both the districts, the larger share in the cost A 1 in both the varieties was due to hired labour cost; it is mainly because more dependence on hired labour for all other field operations except harvesting. Higher labour charge (₹572 day -1 ) for land preparation existing in the state is another reason for higher share of the work cost (Government of Kerala, 2015) . A comparison between the districts showed that the labour cost is found to be high in Palakkad compared to Alappuzha mainly because of adoption of transplanting method of sowing which is more manpower required. But in Alappuzha, less manpower was used through broadcasted method for planting and therefore the labour cost share was found to be less.
The cost of cultivation of non KAU varieties found to be higher than the KAU varieties in both the districts and this could be attributed to the fact that hired labour charges for weeding and plant protection were found to be more in non KAU varieties cultivation than KAU varieties.
A perusal of table 3 revealed that, the average yield of KAU varieties (5644 kg ha -1 ) was more compared to non KAU varieties (5629 kg ha -1 ) in Palakkad.
The gross income obtained by cultivating KAU varieties was more (₹121356 ha -1 ) compared to non KAU varieties (₹121024 ha -1 ). In Alappuzha also, the average yield of KAU varieties (5036 kg ha -1 ) was higher compared to non KAU varieties (4807 kg ha -1 ). The gross return obtained by cultivating KAU varieties was ₹108271ha -1 which is five per cent more than that of non KAU varieties (₹103355 ha -1 ). It could be concluded that the average yield of non KAU varieties was lower compared to KAU varieties in both the districts. Net returns at C 2 was more for KAU varieties growing farmers compared to non KAU varieties growing farmers in both the districts; because of lower yield, higher cost of cultivation in both the districts. The B:C ratio at cost C 2 was found to be high for KAU varieties compared to non KAU varieties in both the districts because of higher gross income from KAU varieties and high cost incurred in the production of non KAU varieties. The cost of production of non KAU varieties was comparatively higher than KAU varieties mainly because of lower yield realised in comparison to KAU varieties and higher cost of cultivation involved in the cultivation of non KAU varieties in both the districts. 
Factors affecting adoption of KAU varieties in Kerala
The farmer's membership in an organization was found to have a positive influence on adoption of KAU varieties (Table 4) . Among the 40 farmers growing KAU varieties, 38 (95%) were members of an organization called Padasekhara Samithi. This is an organization of the farmers for promoting paddy cultivation in the state.Majority of the farmers in each of the Padasekhara Samithis cultivate the same variety season after season because it is a government initiated programme where the seeds and fertilizers are distributed at subsidized rates through Krishi Bhavans. The farmers grow the same rice variety in a group to facilitate easy cultural and management practices. Since Jyothi and Uma are high yielding varieties in Palakkad and Alappuzha, (Kumari, 2011) most of the Krishi Bhavans distribute these varieties only to Padasekhara Samithis for cultivation. Therefore, it may be concluded that as the farmer's membership in a Padasekhara Samithis increases, adoption of KAU varieties will also be increased. Annual income was another factor found to be have a positive influence on adoption of KAU varieties.Among 40 respondents growing KAU varieties 32 (80%) respondents were having an annual income of more than ₹50000.Awareness about variety is more among rich farmers compared to small and marginal farmers. Hence, we can conclude that farmers having higher annual income, have adopted KAU varieties faster than farmers having lower annual income. *** denotes significance at 1 per cent level of probability, ** denotes significance at 5 per cent level of probability
Conclusion
In the cultivation of both KAU and local non KAU rice varieties, labour cost accounts highest share in the cost A 1 components in both the districts. In Kerala, mechanisation is not followed for various agricultural operations except field preparation and harvesting hence there is a lot of scope for mechanization in rice cultivation. Use of farm machineries such as rice transplanter for transplanting seedlings, row rice seeder for direct sowing, seed cum fertilizer drill for both direct sowing and fertilizer application and welder for weeding operation are to be undertaken on a cooperative basis for rice cultivation to overcome the problems like fragmentation and small holding size of land.The result also showed that the younger generation was least interested in taking up rice cultivation in the state. Therefore, initiatives have to be taken to attract the younger generation towards rice cultivation by providing skills through training programmes, conducting group discussions on mechanisation, adopting HYV and with innovative attitude towards rice cultivation thereby, making it a more profitable venture in the future.
In both the districts, KAU varieties overrated the non KAU varieties in terms of yielding potential and hence promotion of these high yielding varieties is necessary in order to create and develop awareness among the farmers by highlighting the high yielding ability of these varieties and for further expansion of area of these varieties in the whole the state.
